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The DANSS design
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Cubic meter highly segmented neutrino

spectrometer made of 2500 PS strips viewed by

2500SiPMs & 50 PMTs.

Multilayer passive shielding:
Cu/CHB/Pb/CHB=5/8/5/8 cm

Active muon veto made of 2 x 3 cm PS plates from
all sides except bottom.
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The location and movable platform

x The DANSS is located aKalininskaya NPP (KNPP)
under 3 GW WWER-1000 reactor (H=3.6 mA =3.1

m), which provides ~ 50m.w.e (6-fold mreduction and
No cosmic n).

x  The detector is builton a movable platform
Data are taken at 3 distanced0.9m (Up), 11.9m
(Middle), and 12.9m (Down) from the reactor (center
to center), changed sequentially 3 times per week.
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IBD signal pattern & basic cuts

En~ Ep+1.8 MeV

En ~ Evis+0.8 MeV 7

Main cuts:

APrompt signal (E > 0.5 MeV)

ADelayed signal (E>24.5 MeV)

ATime between signals is in [1, 50 s
ANo muons before prompt signal in 9&¢ s
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Additional cuts:

A Spatial cut on distance between fast and slow
signal vertices

A Hit multiplicities for both signals

A Positron clustering pattern cuts
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Improvements in analysis*

Using STEREO datasets made on base of FIFRELIN librarygrXiv: 1905.11967) to simulate
neutron capture in Gd: essential improvement of neutron signal.

Improved strip surface description corrected on real measurements.

Corrected (on real data) signal models o6iPM (17.7p.e/MeV and 0.37 Xtalks) & PMT (15.9
p.e/MeV)

Positron energy dependent distance and neutron energy cuts. This allowed to increase the tot
number of reconstructed IBD-events, especially in the higlenergy part of spectra, more
sensitive to the effect searched.

Improvement of 1B energy calibration (reconstruction with higher statistics) used as main
calibration for the DANSS spectrometer.

Reconstruction of Michel electrons following decay of muons stopped at DANSS
Relative Rate + Shape analysis was implemented

More detailed study of systematics.

*) in comparison with our previous presentations in 2019
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Statistics accumulated

DANSS statistics accumulation
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x Total statistics accumulated is close téM IBD -events including /[1.5M eventsin  /Bottom position

X Sensitivity of experiment has been improved by a factor of 1.52in 1 eV region.

x Energy resolution for calibration sources is still worse than in MC andxdditional smearing of 2%/ & /A
4% has been added to MC.
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Calibrations
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x Energy scale has been fixed using b-spectrum of *?B, which is similar to positron signal
x Systematic error on E scale of +/-2% (will be reduced soon) has added due to source response uncertainties
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Positron spectrum of IBD-signal

Oct 16 - Feb 20, no long down @March19,Jan20 (mainA)
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Up: 1405485 events 5099.2 + 4.8/ day [0.75-8]
Mid: 618820 events 4263.7 = 6.1 / day [0.75-8]
Down: 1495519 events 3571.1+ 3.3 / day [0.75-8]

Bgnd Up: 117.8 +0.1 Mid: 122.0 +0.2, Down: 122.6 +0.1 [0.75-8]

3519823 events

Events / (day * 125 keV)

x ~5000eve/d( ~4000 eveld
position (closest to the reactor).
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X Pure positron spectra @ 3 positions (no annihilation photons)
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X In order to reach best agreement with H-M model our MC spectrum was shifted on +50 keV w.r.t.
experimental data. The nature of this shift is still under investigation.

x With such a shift we see a bump in e+ spectrum similar to other experiments.
x However, we can not claim its existence yet because of high sensitivity of the shape on E scale and shift.
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Reactor power monitoring

X DANSS points after all corrections (all backgrounds including
adjacent reactor fluxes (0.6%), fuel composition, etc.).

X Reactor power is measured by the DANSS with neutrino flux
with 1.5% accuracy in 2 days during 3+ years, no evidence for
systematic effects has been observed.
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